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Abstract. The in vitro establishment and proliferation of some Persian walnut cultivars (J. regia L.), 
‘Chandler’, ‘Franquette’ and ‘Jupâneşti’ were analyzed by using three types of gelling agents and 
respectively, three levels of the cytokinin concentration. A good establishment rate was obtained for 
the ‘Jupâneşti’ walnut cultivar on DKW culture medium gelled with Phytagel (2.1 g/L). During the 
multiplication stage, the Romanian ‘Jupâneşti’ walnut cultivar responded very well on DKW culture 
medium with 1 mg/L BAP, 2.1 g/L Phytagel and 3% sucrose. 
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INTRODUCTION    
 
 The origin of common walnut (Juglans regia L.) is found in Persia (2000 B.C.) where 
only the royalty ate the fruit, hence the name of "royal walnut" preserved until today. 
 With over 2000 years ago, the Roman poet Ovidiu, exiled to Tomis on Black Sea, 
wrote about walnut that is "less demanding, it grows even on the roadsides and he is not afraid 
of anything, he is not afraid of winds, he is not afraid of thunder, he is not afraid of rain and 
he is not afraid of heat" (Cociu et al., 2007). 
 The walnut is considered as one of the oldest tree specie and is very valuable for food, 
economy and culture. Because of its importance, many researchers have tried to find the best 
method for improving the quality and quantity aspects. 
 The walnut micropropagation is one of the methods largely studied (Driver and 
Kuniyuki, 1984; Gruselle et al., 1987; Gruselle and Boxus, 1990; Marques Silva and Dias 
1997; Navatel and Bourrain, 2001; Lopez, 2004; Britton et al., 2007; Vahdati et al., 2009). 
Driver and Kuniyuki (1984) demonstrated the feasibility of the tissue culture approach for 
mass propagation of Paradox (J. hindsii x J. regia) and to apply this process on a larger scale 
sufficient to satisfy commercial requirements. They obtained a good rate of shoot 
multiplication by using DKW medium with 1.0 mg/l benzyladenine (BA) and 0.001 mg/l 
indolilbutyric acid (IBA). 
 A properly proliferation rate of walnut shoot was obtained by using of MS modified 
medium with 1 mg/l BAP and 0.03 mg/l IBA (Gruselle et al., 1987; Gruselle and Boxus, 
1990).  Marques Silva et al. (1997) have obtained good results in shoots multiplication rate 
with DKWC medium and 1 mg/l BAP. Navatel and Bourrain (2001) have used DKW medium 
with BA (0.2 mg/l) and IBA (0.05 mg/l) for establishment of cultures. For shoot 
multiplication they have increased the concentration of BAP to 1 mg/l and have decreased the 
IBA concentration to 0.01 mg/l. 
 Vahdati et al. (2009) studied the micropropagation of some dwarf and early mature 
walnut genotypes and for shoot multiplication was used DKW medium with 4.4 µM BAP and 
0.05 µM IBA. In addition, acclimatization of in vitro grown shoots from mature walnut trees was 
realised (Vahdati et al., 2004). 
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 Sarpe (2006) found an optimal culture medium for the walnut microcuttings: DKW 
medium with 0.1 mg/l IBA, 1 mg/l BAP, 0.1 mg/l GA3. From among several Romanian 
cultivars, ‘Jupâneşti’ had given the best results on micropropagation. It is wort to mention that 
in the ecological conditions of Romania, ‘Jupâneşti’ is productive, resistant to diseases and 
have high kernel-shell ratio, high quality of nut and kernel (Vasilescu and Botu, 1997). 
 
MATERIALS AND METHODS    
 
The initial explants (uninodal microcuttings with a length between 1 and 1,2 cm) were 
excised from the young walnut trees (2-3 years) of three cultivars. 
The microcuttings were sterilized by washing very well with an ordinary detergent and 
water followed by the washing very well with an ordinary detergent and water followed by 
the washing with alcohol, hypochlorite 5% and sterile distillated water. 
For analysing the establishment rate of walnut microcuttings, 9 treatments (3 cultivars 
with three different gelling agents) were compared in a factorial design as a completely 
randomized design. Thereby, the factor A was represented by three different cultivars 
(‘Franquette’, ‘Chandler’ and ‘Jupâneşti’) and the factor B was represented by three different 
gelling agents (2.1 g/L Phytagel, 2.2 g/L Gelrite and 10 g/L agar). 
Each treatment included four replications with each replication containing four 
explants. For all treatments, DKW (Driver and Kuniyuki, 1984) was used as basal medium 
supplemented with 0.1 mg/L IBA, 1 mg/L BAP and sucrose 3%. The pH of culture medium 
was adjusted at 5.5 before adding the gelling agent and autoclaving.  
Microcuttings were kept at 25±2oC under a 16 h photoperiod and light intensity of 40-
60 µmol m-1sec-1 supplied by cool white Phylips fluorescent lamp (Vahdati et al., 2004). 
The cultures were maintained four weeks on the same medium and the data were 
analyzed using analysis of variance followed by Duncan’s mean comparisons test. After four 
weeks, the shoots were removed from microcuttings and on fresh culture medium. 
For analysing the proliferation rate of walnut shoots, 9 treatments (3 cultivars with 
three different concentrations of BAP) were compared in a factorial design as a completely 
randomized design. Thereby, the factor A was represented by three different cultivars 
(‘Chandler’, ‘Jupâneşti’, ‘Franquette’) and the factor B was represented by three different 
concentration of BAP (0.5 mg/L, 1 mg/L and 1.2 mg/L). 
Each treatment included four replications with each replication containing four 
explants. For all treatments DKW was used as basal medium with 0.1 mg/L IBA, and sucrose 
3%. The pH of culture medium was adjusted to 5.5 before adding 2.1 g/L Phytagel gelling 
agent and autoclaving.  
Microcuttings were kept at 25±2°C under a 16 h photoperiod and light intensity of 40-
60 µmol m-1sec-1 supplied by cool white Phylips fluorescent lamps (Vahdati et al., 2004). 
The cultures were maintained four weeks on the same medium. The results obtained were 
processed with the variant analysis of the bi factorial model of the divided plots, using 
analysis of variance, respectively Duncan’s Test to determine the significant differences 
between groups. 
 
RESULTS AND DISCUSSIONS    
 
 1. Explant establishment 
 There was a significant difference in explant establishment of ‘Chandler’ and 
‘Jupâneşti’ cultivars. The best establishment was achieved for the explants of ‘Chandler’ 
cultivar, followed by ‘Jupâneşti’ cultivar.  
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 Culture media had significant negative effect on the walnut explant establishment. The 
weakest establishement was recorded on the Gelrite medium, significantly followed by the 
Agar media. The best establishment was obtained on Phytagel, with a significantly difference 
from the other two media. 
 The lower rate of stabilization was recorded for the combinations ‘Franquette’/Gelrite 
and ‘Jupâneşti’/Gelrite. The best results were obtained on ‘Chandler’/Phytagel. All other 
combinations had the stabilization rate significantly superior to the other two combinations 
mentioned above (Tab. 1). 
Tab. 1 
The height of walnut shoots (cm) after 4 weeks of inoculation under the influence of three cultivars 
and three gelling agents 
 
Cultivar/Gelling agent Phytagel Gelrite Agar 
Cultivar 
average 
‘Franquette’ 1.36 c 1.00 d 1.25 c 1.20 A 
‘Chandler’ 1.52 a 1.32 c 1.36 c 1.40 B 
‘Jupâneşti’ 1.49 a 1.01 d 1.30 c 1.27 A 
Gelling agent average 1.46 M 1.10 N 1.30 O - 
Note: Different letters between cultivars denote significant differences (Duncan test, p < 0.05). LSD5% 
cvs 0.06-0.07; LSD5% gelling agents 0.01-0.02; LSD5% interaction cvs x gelling agents 0.11-0.12. 
 
 2. The shoot proliferation 
 Regarding the leaves number on shoot, ‘Franquette’ cultivar showed significant 
difference with the others, having the smallest leaves number. The two other cultivars did not 
show significant differences in the number of leaves. 
 Culture media influenced significantly on the number of leaves. The smallest number 
of leaves was recorded at the concentration of 0.5 mg/L BAP. The higher number of leaves 
was achieved at 1 mg/L BAP and 1.2 mg/L BAP, compared with 0.5 mg/L BAP.  
 The smallest number of leaves was recorded at the combination ‘Franquette’/BAP 0.5 
mgl/L. All other combination had significantly superior number to the combination mentioned 
above. The highest leaves number (Fig. 1) was obtained for the combination ‘Jupâneşti’/BAP 
1 mg/L (Tab. 2). 
Tab. 2 
The number of leaves per shoot after 4 weeks of inoculation under the influence of three cultivars and 
three BAP concentrations 
 
Cultivar/Gelling agent BAP (0.5 mg/l) BAP (1 mg/l) BAP (1.2 mg/l) Cultivar average 
‘Franquette’ 4.44  c 7.31  a 6.38 b 6.04 B 
‘Chandler’ 4.38  c 7.56 a 6.63 b 6.19 B 
‘Jupânești’ 3.31 e 5.69 d 4.50 c 4.50 A 
Gelling agent average 4.04 M 6.85 N 5.83 O - 
Note: Different letters between cultivars denote significant differences (Duncan test, p < 0.05). LSD5% 
cvs 0.18; LSD5% gelling agents 0.18; LSD5% interaction cvs x gelling agents 0.32-0.40. 
 
 For the length of leaves we had only significant negative values at the ‘Franquette’ 
cultivar.  All other cultivars did not presented significant differences.  
 The length of the leaves was influenced significantly by the concentration of BAP in 
culture media all three experimental concentrations. The biggest leaf length was obtained at 
BAP concentration of 1 mg/L. 
 The smallest leaves length was recorded for ‘Franquette’/BAP 0.5 mg/L combination. 
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All others combinations had a significantly superior length to the above mentioned 
combination. The largest leaves length was obtained in the combination ‘Jupâneşti’/BAP (1 
mg/L) (Tab. 3). 
   
a) ‘Jupâneşti’ b) ‘Chandler’ c) ‘Franquette’ 
Fig. 1. Walnut cultivar 
Tab. 3 
The leaves length (cm) after 4 weeks of inoculation under the influence of three cultivars and three 
BAP concentrations 
 
Cultivar/Gelling agent BAP (0.5 mg/l) BAP (1 mg/l) BAP (1.2 mg/l) Cultivar average 
‘Franquette’ 1.81 d 2.76 a 2.47 b 2.35 A 
‘Chandler’ 1.75 d 2.79 a 2.28 c 2.27 A 
‘Jupânești’ 1.32 e 2.76 a 2.28 c 2.12 B 
Gelling agent average 1.63 M 2.77 N 2.34 O - 
Note: Different letters between cultivars denote significant differences (Duncan test, p < 0.05). LSD5% 
cvs 0.08; LSD5% gelling agents 0.08; LSD5% interaction cvs x gelling agents 0.13-0.15. 
 
 The walnut shoots length was the shortest in ‘Franquette’ cultivar. Not all other 
cultivars showed significant differences in this regard. The growth rate of leaves was 
significantly influenced by the BAP concentration. The BAP concentration of 1 mg/L 
generates the highest growth. The lowest growth rate was recorded for ‘Franquette’/BAP (0.5 
mg/L) combination. All others combinations had a significantly superior length to the above 
mentioned concentrations. The highest growth rate was obtained for the combination 
‘Chandler’/BAP .21 mg/L (Tab. 4). 
Tab. 4 
The walnut shoots length (cm) after 4 weeks of inoculation under the influence of three cultivars and 
three BAP concentrations 
 
Cultivar/Gelling agent BAP (0.5 mg/l) BAP (1 mg/l) BAP (1.2 mg/l) Cultivar average 
‘Franquette’ 2.41 d 3.8 a 3.37 b 3.19 A 
‘Chandler’ 2.77 c 3.41 b 3.46 b 3.21 A 
‘Jupânești’ 1.64 e 2.96 c 2.32 d 2.30 B 
Gelling agent average 2.27 M 3.39 N 3.05 O - 
Note: Different letters between cultivars denote significant differences (Duncan test, p < 0.05). LSD5% 
cvs 0.19; LSD5% gelling agents 0.20; LSD5% interaction cvs x gelling agents 0.33-0.40. 
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CONCLUSIONS 
 
 The good quality of plantlets and the correct sterilization of initial explants are 
essential for in vitro propagation of walnut. The DKW basal medium supplemented with 1 
mg/L BAP, 0.1 mg/L IBA and gellified with 2.1 g/L Phytagel was the better alternative for 
obtaining a good establishment of explants. After two phases of the walnut micropropagation 
by in vitro culture, the good results were obtained with ‘Jupâneşti’ Romanian cultivar. For 
both, the establishment and the multiplication stages, the temperature level in the growth 
room chamber was maintained at 25oC. At this level of temperature, the microshoots were 
well developed without leaves necrosis symptoms. From the results obtained in this research, 
we can conclude that the Romanian ‘Jupâneşti’ walnut cultivar can be used with success in 
micropropagation. 
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